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The anatomic relations of the retroperitoneal portion
of the duodenum are such that this organ may be
injured during operations for the removal of the right
kidney. Such injury, however, can only occur if there
be infiltration about the pedicle which has caused close
adhesion to the duodenum. The duodenum in its
descending course overlies the pedicle of the right kid-
ney and a considerable portion of the lower half of that
organ on the inner side (Fig. 1). As this portion of
the duodenum is retroperitoneal and more or less fixed
in position one can readily understand how the accident
might occur under such circumstances. The exact rela-
tionship of the duodenum to the right kidney depends
on the mobility of the latter organ which lies somewhat
lower than the left kidney and is more or less movable
normally. The extent of this mobility depends on a
number of factors. As shown by Harris,1 the shape of
the lower thorax, to a large extent, determines its posi¬
tion ; a loose attachment of the ascending colon to the
posterior parietes permits a wider range of motion.
Under ordinary circumstances, during a right nephrec-
tomy, the pedicle is loosened until it can be well sur¬
rounded with the fingers, clamped with forceps or tied,
and as long as this method is followed the duodenum
will not he injured. But in those cases in which, on
account of infiltration, such a pedicle cannot be formed^
it not infrequently happens that the \ressels are torn
with a resultant sudden gush of blood, or, after the
removal of the kidney, the pedicle retracts from the
forceps or ligature with sudden hemorrhage, necessi¬
tating active hemostasis. As shown by Gerster,2 if the
artery is cut first the veins may tear with consequent
hemorrhage. In the effort to check this sudden hemor¬
rhage by grasping the vessels with forceps having strong
biting jaws and teeth at the end, the duodenum may he
seized. As a rule, the injury to the duodenum is not
manifested for several days. The injured part becomes
necrotic and a duodenal fistula of a most distressing
type results which will often, if not usually, cause the
death of the patient.
I have known of three such injuries to the duodenum,

the first many years ago when I was assisting a surgeon
1. Harris: The Influence of Trauma in the Production of Mov-

able Kidney, The Journal A. M. A., Feb. 13, 1904, p. 411.
2. Gerster: Nephrectomy, Ann. Surg., 1912, lvi, 256.

who was following a nephrotomy by a nephrectomy.
Heavy biting forceps were left or. the pedicle. On the
fourth or fifth day a copious discharge began of biliary
and pancreatic secretions, with food discharged almost
as quickly as taken. The patient became rapidly
exhausted and died in two weeks.
The second case was one of my own and the injury

occurred in the removal of a carcinoma of the pelvis
of the kidney, the result of a chronic irritation due
to a large branched stone. The pedicle was extremely
rigid from earcinomatous infiltration and in the
attempt to remove it, the vessels were torn across in
the infiltrated tissues. With considerable difficulty
these vessels were caught by heavy, toothed forceps
which Avere left in situ. On the fifth day a duodenal
fistula showed itself. Biliary and pancreatic secretion
and intestinal juices were passed in great quantities.
The patient, already in a most serious condition,
developed acute nephritis in the remaining kidney and
died from asthenia on the tenth day. Necropsy showed
a large fistulous opening in the descending portion of
the duodenum.
The third case was one of duodenal fistula following

nephrectomy seen in consultation. The pedicle had
been infiltrated with inflammatory products, the kidney
had torn loose. The injury to the duodenum was

undoubtedly inflicted by the application of heavy for¬
ceps. In this case the fistula was small at first, but grad¬
ually increased in size, and the patient died two weeks
after the operation. One feature in all these cases was
the action on the skin of the escaping secretions. Large
areas of the neighboring integument became scalded,
painful and irritated. In one patient this set up a

rapidly spreading eczema and in a week a great part of
the skin of the body was affected.
From the fatal issue in these three cases, it would

seem that accidental injury to the duodenum in con¬
nection with right nephrectomy is an exceedingly seri¬
ous occurrence, and although after a somewhat careful
examination of the literature, I have not found cases

reported, I can only believe that this accident is more
common than the records show, and that some of the
cases in which fistulas have formed following right
nephrectomy, while supposedly in other portions of the
intestinal tract, have really been duodenal. It will be
noted that in the three cases herein mentioned, duodenal
injury took place during attempts to check hemorrhage,
and probably all. of them were due to forceps.
In this connection I would say that in the same man¬

ner the vena cava is even more frequently injured.
When the pedicle is infiltrated, the renal veins may tear
away from the vena cava and the latter be grasped in
forceps in the attempt to stop the bleeding. On the
left side the vena cava is not thus exposed to injury,
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since the veins are sufficiently long to cross the abdom¬
inal aorta to the left side of the body. Infiltration,
either from infection or carcinoma, which causes a

shortening of the pedicle containing the blood-vessels,
makes the formation of an adequate stump difficult, and
is the most common cause of the sudden hemorrhage
which leads to the inaccurate use of the forceps and
injury to the duodenum. Since the occurrence of the
injury in the second case mentioned, I have tried to
avoid the use of forceps in the first effort to control the
bleeding from slipping of the ligature on the pedicle.

Fig. 1.—Anatomie relation of duodenum to right kidney.

As a matter of fact, the use of forceps is seldom neces¬

sary for the immediate control of hemorrhage of this
character. The fingers are so accurate and so sure a
means of temporary hemostasis that they should be
depended on and the forceps used only to clamp the
vessels after they are caught by the fingers.
In vessels the size of the renais one has little difficulty

in following the stream of blood directly to the pedicle
and in its pulsation the artery fairly jumps into one's
fingers. In these cases, the veins are usually tied to the
artery by the infiltration and the whole pedicle can be
thus secured with surprising ease. During the period
in which an inadequate incision for nephrectomy was
used I had the misfortune a number of times to lose
control of the pedicle of the kidney during the enuclea-
tion, with sudden hemorrhage following, and never

failed to grasp the vessels promptly with my fingers.
This is quite true of other vessels of the same size. The
larger the vessel, the more easily it can be grasped, as
during systole the vessel is pushed forward.
In the removal of large pelvic tumors and rectosig-

moidal carcinomas, I have, on several occasions, had a
torn or divided internal iliac to deal with, and was

always able, even with the hand deep under the tumor,
to grasp and hold the vessels until the tumor could be
removed and the arteries and veins accurately secured.
With an adequate incision for the removal of the kidney,
such as I have previously described,3·4 injuries to the
duodenum or failure accurately to secure the vessels will
seldom occur. Division of the structures behind the
twelfth rib combined with transverse incision (Fig. 2)

3. Mayo: The Incision for Lumbar Exposure of the Kidney,
Ann. Surg., January, 1912, p. 63.

4. Mayo: Nephrectomy without Drainage for Tuberculous Kid-
ney, Surg., Gynec. and Obst., November, 1912, p. 523.

mobilizes the lower wall of the chest, and with the
patient lying on the loin of the opposite side, well ele¬
vated in a saddle, nephrectomy has been made a safe
procedure, because it is done under the eye.
In two classes of cases, however, injuries to the duo¬

denum as well as the vena cava are liable to occur.
When fixation and shortening of the pedicle takes place
as the result of inflammation, usually in cases of pyo-
nephrosis with stone and especially following nephrot-
omy for such a condition, the attempt to remove the
kidney in the ordinary manner renders accidents in
securing the pedicle not infrequent. Nephrectomy sec¬

ondary to nephrotomy, especially when complicated by
fistulas, are notoriously difficult. In Tuffier's clinic
nearly fifteen years ago, I first observed such case?
handled properly; that is, by means of a subcapsular
nephrectomy. If the disease for which the kidney is to
be removed is neither malignant nor due to tuberculosis
or other disease which requires removal of the capsule,
it is comparatively easy and safe to continue the outer
incision into the fatty and fibrous capsule of the kidney
and then to enucleate the entire kidney from its bed in
the firm surrounding wall, securing the pedicle in the
hilum of the kidney itself. Under such circumstances,
it may occasionally happen that the kidney will be com¬
pletely separated before the pedicle is secured, and there
may be little hemorrhage from the vessels at the point

Fig. 2.—Incision for operation on the kidney.

where they have pulled off. If severe hemorrhage does
occur, the firm rigid cavity lends itself to the control of
the bleeding on pressure either by the fingers or a piece
of gauze held in the fingers. By sliding the fingers
from below up, the mouths of the vessels can readily
be seen and controlled with forceps or suture. Were one
working outside this firm capsule, no such control could
be exercised over the vessels, which would promptly
retract, adding to the difficulty of securing them. When
there is much infiltration and subcapsular nephrectomy
is not advisable, the peritoneal cavity and sometimes the
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pleura may be opened. It is always necessary, therefore,
after separating the kidney, but before its removal with
possible soiling of the field, to examine carefully to see
that there is no opening into the peritoneum. The
pleural cavity, which fortunately is very rarely injured,makes itself manifest by a sibilant sound when the air
rushes in and out during respiration so that this injuryis not liable to be overlooked.
The kidney is held in position, first, by its fatty cap¬sule, second, by the ureter and third, by the blood¬

vessels. In doing nephrectomy, the separation should
be made in the following sequence : the kidney loosenedfrom its bed until it is held only by the vessels and the
ureter, the ureter then pulled to the surface, caught
between two clamps, sterilized with phenol (carbolic
acid) and both sides tied. The clamp is not to be left
on the side of the kidney, since it may be pulled off
during the further course of the operation with soiling
of the field. By thorough separation of the perirenal
adhesions, the vascular pedicle can, as a rule, be easily
secured in a small mass.
In the removal of carcinoma of the pelvis of the

kidney, injuries to the duodenum and vena cava are
most liable to occur. The most frequent malignant
tumor of the secreting structure of the kidney of theadult is the so-called hypernephroma, more properlytermed "renal mesothelioma," as pointed out by Wilson.5We should remember that the kidney is formed from two
entirely separate anlages. For a long time it was
thought that the entire kidney was formed from a
diverticulum from the wolffian duct. It is now known
that only the ureter, pelvis, calices and straight tubules
are so formed. That is, only that part of the kidney
which collects the urine has its origin in the wolffian
duct. The secreting structure of the kidney has a far
different origin in the nephrogenic tissue, which is meso-
thelial in origin. Therefore, we have two entirely dif¬
ferent types of malignant disease of the kidney, one
having its origin in epithelial structures, a true car¬

cinoma, and the other arising in mesothelial tissue,
which has been incorrectly termed hypernephroma, a

malignant disease of the secreting structure of the kid¬
ney which has some general similarity in morphology to
tumors of the adrenal body. Grawitz,0 in 1883, first
called attention to the resemblance between these growths
and the adrenal body and under his influence these
tumors were called hypernephromas. Stoerk7 and
Wilson5 have shown, however, that the adrenal body is
formed in what is later to become the pleural cavity,
and that it is always separated from the kidney by a

complete histologie membrane, and, further, that these
so-called hypernephromas always occur in the renal sub¬
stance and not in the fibrous capsule of the kidney where
such supposed adrenal remnants are most frequently
found; also, that such tumors are rarely found in the
adrenal body itself and when so found give an entirely
different picture clinically and pathologically from the
ordinary tumors in the kidney which have been called
hypernephroma. That true hypernephromas or tumors
of the adrenal body and of adrenal rests in the kidney
may be found there is no question, but they are

extremely rare. It now seems proved beyond reasonable
question that the so-called hypernephroma of the kidney
is, in most instances, mesothelial in its origin, and,
unlike carcinoma, seldom involves the glands until very

5. Wilson: Note on the Mesotheliomata (So-Called Hyperne-
phromata) of the Kidney, Ann. Surg., February, 1912, p. 282.

6. Grawitz: Arch. f. klin. Chir., 1884, xxx, 824.
7. Stoerk: Beitr. z. path. Anat. u. z. allg. Path., 1908, xiii, 393.

late, but tends to spread by means of the blood-stream
as would be expected in tissue so closely related to the
connective-tissue group. Nephreetomy for large tumors
of this description is usually best accomplished by some
type of transperitoneal incision, because the tumor pre¬
sents anteriorly, crowding into the abdominal cavity.
The incision outlined in Figure 2 can be brought well
forward toward the median line, and, if necessary, sup¬
plemented by a straight incision in the right rectus
muscle, or a long transperitoneal incision at the outer
bolder of the rectus muscle will be found satisfactory.
The ascending colon is separated and drawn to the
inner side. The ureter is double tied in its course and
cut between. The lower portion of the growth is sep¬
arated on its inner side and the upper fragment of the
ureter followed to the renal artery and vein. These
vessels are dissected out, tied and divided before the
growth is removed from its bed.
During the removal of renal mesotheliomas, accidental

injury to the duodenum will not often take place,
because the pelvis is seldom involved in the disease. But
when we come to the group of carcinomas, true epithelial
proliferation which involves the pelvis, the calices and
other structures having origin in the wolffian duct, an
entirely different picture is produced. In 85 per cent.
of our cases this type of cancer was the apparent resultof a chronic irritation from stones in the renal pelvis.
Here infection and ulcération of the pelvis and second¬
ary involvement of the connective tissue in the pedicle
leads to fixation and shortening of the pedicle together
with adhesion to the neighboring viscera on the right
side, and sometimes to the duodenum in its retroperi¬
toneal portion. In such cases, subcapsular nephreetomy
is inadequate if we are to give the patient a chance for
cure. The kidney and capsule, with the pelvis and an

adequate portion of the ureter must be removed, and it
is in these cases that the duodenum will be endangered
even by the most expert and careful surgery.
When this accident occurs, what can be done to repair

the damage? Here is the crux of the problem. As a

rule, the duodenal injury is not made manifest until
several days after the operation. The character of the
fistula does not lend itself to spontaneous healing, the
gastric, intestinal, pancreatic and biliary secretions in
combination rapidly enlarge the opening, irritate the
skin and exhaust the patient. As shown in the post¬
mortem in the second case mentioned, the fistula was
large, infiltrated and, of course, without peritoneum.In a similar case I should, before the patient became
exhausted, make a transperitoneal attack on the fistula
itself, lift the descending duodenum from its bed, suture
the opening, transplant a flap of peritoneum or omentum
across the suture line and finally make a jejunostomy
for temporary feeding purposes. It does not take much
imagination to suggest and draw on paper various
methods of multiple short-circuiting operations, but at
the operating-table with the patient in the condition
which would probably exist under such circumstances,
the carrying out of such schemes would be sufficientlv
uncertain to make us careful to avoid the accident.

In the Cause of Medical History.—Anything that will, so to
speak, humanize our art and science, will not only make us
happier, but more satisfied with and proud of our profession
and its aims, more inspiring to our students, better friends and
helpers to our patients. With history as helpmate we apply
"not the experience of one man only or one generation, but
the accumulated experience of all mankind in all ages," to use
John Herschel's phrase.—Klebs in Bull. Johns Hopkins Hosp.

Downloaded From: http://jama.jamanetwork.com/ by a Karolinska Institutet University Library User  on 05/23/2015


